
























compound	multi-vent	system	built	up	by	multiple	eruption	episodes:	 initial	maar-forming	phreatomagmatic	eruptions	were	 followed	by	massive	 lava	 flows	and	magmatic	explosive	activity.	We	performed	stratigraphically
controlled	sampling	in	order	to	reveal	the	history	of	the	successively	erupted	magma	batches	represented	by	the	distinct	eruptive	units,	as	well	as	to	discover	the	petrogenetic	processes	that	controlled	the	evolution	of	the
magmatic	system.




























spinel	 inclusions.	A	 complex	 set	 of	 open-	 and	 closed-system	petrogenetic	 processes	 operated	during	 the	 evolution	 of	 the	magmatic	 system:	magma	 stalling,	 accumulation,	 storage,	 fractionation,	mixing,	 replenishments,








from	 the	 interaction	 of	 numerous	melts,	 crystals	 and	 fragments	 of	 various	 origins.	Detailed	 textural	 investigations	 (with	 SEM)	 and	 in	 situ	 EMPA	 analyses	were	 combined	with	 LA-ICP-MS	 trace	 element	mapping	 and	 single	 spot

















































































orthopyroxenes,	 spinels	 and	 colorless	 clinopyroxene	 cores	were	 proved	 to	 be	 lithospheric	mantle-derived	 xenocrysts	 based	 on	 their	 textures	 and	 compositions	 (Jankovics	 et	 al.,	 2009,	 2013,	 2016).	 The	Fekete-hegy	 samples	 contain







phenocrysts	(Fig.	2C).	Olivines	and/or	clinopyroxenes	often	 form	glomerocrysts.	 In	rare	cases,	 they	contain	a	 few	anhedral	xenocrysts	of	olivine	and	orthopyroxene	as	well	as	sparse	sandstone	xenoliths.	The	microphenocrysts	are
olivine,	clinopyroxene,	plagioclase	and	Fe-Ti-oxides,	and	the	groundmass	consists	of	the	same	mineral	assemblage	with	the	addition	of	apatite	microlites.	There	are	no	significant	textural	differences	between	the	lavas	of	L2	and	L4.
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Rim Core Rim Core
ol2_2 ol2_3 ol3_1 ol3_3 ol4_1 ol4_4 ol35_1 ol35_2 ol37_1 ol37_2 ol39_1 ol39_2 ol61_1 ol61_2 ol61_3 ol62_1 ol62_2 ol62_3 ol66_1 ol66_2 ol66_3 ol81_2 ol81_3 ol82_2
Eruptive
unit
Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1
Sample
location
L1 L1 L5 L5 L5 L5 L1 L1 L1 L1 L1 L1 L1 L1 L1 L5 L5 L5 L1 L1 L1 L1 L1
SiO2 40.14 39.44 39.65 39.60 40.06 39.36 39.33 39.11 39.78 39.36 39.59 39.35 39.26 39.94 39.14 39.38 39.95 39.57 39.68 40.32 39.27 38.70 39.27 38.96
TiO2 0.04 0.07 0.03 0.03 0.02 0.06 0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.03 0.03 0.02 0.04 0.03 0.03 0.01 0.03 0.03 0.04 0.01
Al2O3 0.02 0.00 0.04 0.05 0.04 0.03 0.03 0.03 0.02 0.04 0.04 0.03 0.03 0.03 0.00 0.04 0.00 0.01 0.04 0.04 0.03 0.02 0.02 0.00
FeO 12.48 16.31 12.93 14.68 12.42 16.10 16.76 17.33 15.54 16.58 15.98 16.04 15.99 12.16 16.50 16.27 13.91 15.80 15.83 12.35 16.38 19.26 16.05 19.26
MnO 0.22 0.27 0.194 0.284 0.169 0.276 0.293 0.327 0.236 0.280 0.244 0.257 0.20 0.21 0.30 0.20 0.23 0.26 0.191 0.209 0.279 0.24 0.24 0.28
MgO 46.91 43.46 45.83 44.44 46.30 43.41 42.89 42.34 43.81 42.63 43.44 43.67 44.46 46.93 43.70 43.80 45.67 44.20 43.85 46.33 43.13 41.80 44.05 41.51
CaO 0.22 0.27 0.143 0.355 0.218 0.273 0.322 0.372 0.231 0.279 0.219 0.247 0.19 0.22 0.30 0.16 0.24 0.28 0.175 0.217 0.290 0.13 0.27 0.14
Cr2O3 0.04 0.00 0.02 0.02 0.04 0.01 0.02 0.03 0.02 0.01 0.04 0.03 0.02 0.02 0.04 0.01 0.03 0.02 0.02 0.02 0.00 0.00 0.01 0.00
NiO 0.22 0.12 0.227 0.110 0.215 0.153 0.105 0.098 0.205 0.138 0.184 0.143 0.20 0.22 0.13 0.15 0.22 0.18 0.170 0.231 0.128 0.09 0.17 0.20
P2O5 0.11 0.06 0.101 0.041 0.000 0.008 0.025 0.032 0.057 0.025 0.043 0.014 0.00 0.03 0.05 0.08 0.05 0.01 0.005 0.022 0.027 0.07 0.10 0.02
Total 100.39 100.01 99.16 99.59 99.48 99.67 99.81 99.68 99.94 99.38 99.82 99.81 100.39 99.79 100.17 100.10 100.33 100.36 99.98 99.76 99.55 100.35 100.23 100.37
Fo 87.02 82.60 86.34 84.37 86.92 82.77 82.02 81.33 83.40 82.08 82.89 82.91 83.21 87.31 82.52 82.75 85.41 83.29 83.16 86.99 82.44 79.46 83.02 79.35
Li 2.12 3.49 2.95 3.2 1.97 2.68 3.01 3.1 2.88 3.1 3.3 1.89 2.27 3.61 2.02 3.7 3.3 2.59 2.43 3.92 2.91 3.7
Na 91.4 92 73.6 103 88.6 113 75.2 87 83 74 77.8 96 70 82.4 92 71 62.6 81 58 58
Al 256.2 167.7 218.5 178.7 240.8 216 183.2 170.2 164.6 239 303 288.6 233.4 175.6 310.6 190.4 198 276.6 301 206 340 319
P 181 169 302 202 106.2 144 155.3 118 187 182 187 61.7 222 156 56.3 186 105 106.6 191 176.2 108 179
Ca 1433 1360 738 2290 1514 1920 1522 2360 1560 1310 2370 1066 1380 1370 1073 1720 1560 1078 1520 1930 940 2270
Sc 8.87 8.45 7.25 10.4 8.58 10.37 7.9 9.7 8 7.41 9.3 8.47 10.55 10.6 8.29 10.49 9.5 7.02 9.36 8.9 7 9.3
Ti 108.9 81.5 101.2 114 99.5 114 87.3 132 93.8 91.6 129 101.2 92.3 111.4 103.7 104 103 96.4 108.6 129 134 173
V 5.71 3.79 7.26 3.31 5.38 4.14 3.87 3.99 4.09 4.9 4.26 7.54 4.72 3.79 6.78 5.19 4.74 23.2 5.74 4.37 20.7 6.1




Mn 1553 1950 1690 2275 1527 2158 1895 2700 2040 1903 2430 1557 1560 2035 1647 1969 2027 1476 1691 2220 1954 2468
Co 153.6 165.2 133.3 151.2 149.1 163.8 156.1 168.9 162.9 163.2 166.3 176 146.5 156.9 179.9 157.5 151.3 175.8 153.4 154 202 157.3
Ni 1808 1255 1911 983 1562 1097 1308 764 1218 1432 931 1557 2042 1163 1087 1446 1417 1358 1808 1041 437 821
Zn 95.3 158 112.8 152 97.6 150.9 128.9 167 155.1 140 160 119.8 102.5 157.3 136.7 150.2 135 124 106.7 145 197 165
Y 0.083 0.094 0.086 0.069 0.047 0.165 0.083 0.146 0.073 0.075 0.174 0.062 0.101 0.108 0.054 0.098 0.084 0.101 0.097 0.145 0.172 0.18
Zr 0.219 0.099 0.059 0.15 0.05 0.152 0.054 0.079 0.051 0.17 0.42 0.051 0.154 0.131 0.082 0.068 0.1 0.442 0.71 0.87 0.19



























































	 Group1	spinel 	 	 Group2	spinel 	 	 Group	3aspinel Group3b	spinel ~Group2	spinel 	 	 	
sp1 sp4 sp9 sp22 sp24 sp27 sp74 sp38 sp82 sp95 sp124 sp142 sp150




























rim In	the	core In	the	core In	the	core In	the	core
Eruptive	unit Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit1 Unit2 Unit2 Unit3 Unit3
Sample
location L1 L1 L1 L3 L3 L5 L3 L1 L3 L2 L4 L6 L7
SiO2 0.23 0.27 0.17 0.18 0.16 0.20 0.14 0.17 0.14 0.10 0.12 0.10 0.11
TiO2 0.77 0.72 0.94 1.40 1.40 1.41 1.14 5.95 3.25 2.27 3.27 1.33 2.96
Al2O3 58.50 57.13 52.86 23.04 27.09 22.96 34.75 18.08 25.21 18.27 22.65 20.11 23.33
Fe2O3 7.79 6.77 7.23 10.70 6.90 8.19 9.71 23.25 18.28 20.14 13.67 18.63 12.26




MnO 0.10 0.11 0.12 0.32 0.23 0.17 0.24 0.32 0.26 0.31 0.27 0.31 0.24
MgO 19.96 21.03 19.65 10.34 13.24 13.73 14.39 9.23 12.18 6.90 10.07 8.94 11.22
Cr2O3 1.53 4.55 8.10 32.02 32.91 36.35 22.69 16.04 19.39 24.51 25.85 26.87 28.08
NiO 0.19 0.21 0.26 0.11 0.25 0.17 0.19 0.12 0.14 0.16 0.16 0.14 0.14
Total 100.57 100.45 100.34 98.38 98.88 98.40 99.12 98.24 98.13 97.96 98.42 98.10 98.92
Cr# 1.72 5.07 9.32 48.25 44.91 51.51 30.46 37.30 34.04 47.36917 43.3601 47.26487 44.66917
































































II	olivine	crystals + all	 olivine	 rims,	 as	well	 as	between	 the	group	3a	and	3b	 spinels,	 environment	E	originated	 from	 the	hybrid	primitive	magma	C	via	 fractionation	 (Figs.	10A,	11).	 This	 explains	 the	 already	 fractionated	 character	 of	 environment	 E.
Accordingly,	the	fractionation	of	the	mixed	primitive	magma	C	produced	another	magmatic	environment	(E)	where	individual	olivine	crystals	(type	II)	together	with	all	olivine	rims	were	formed	(final	crystallization	of	all	olivines).
The	type	III	olivine	cores	together	with	sparse	type	V	olivine	cores	define	environment	D.	Although	a	similarly	fractionated	environment	to	E,	environment	D	differs	with	regard	to	several	elements	in	its	olivines	(Figs.	7,	10B,	11).	It	is	important	to
note	that	aside	from	the	smaller	olivines,	numerous	large	(1‐–4.5 mm)	crystals	occur	as	the	cores	of	 type	III	olivines	(Fig.	5D).	One	of	 the	studied	samples	contains	several	such	 large	(3‐–5 mm)	olivine	crystals	attached	 to	a	~2 cm-sized	clinopyroxene






























































































































































































































































































































they	also	comprise	various	xenoliths	 (≤	7 mm)	of	peridotite,	sandstone,	siltstone	and	mudstone	(Fig.	2A‐–B).	The	minerals	 recognized	 in	 the	 juvenile	pyroclasts	show	highly	variable	appearances	with	a	significant
amount	 of	 crystals	 showing	 disequilibrium	 textures	 (Supplementary	 Fig.	 1):	 rounded	 and	 embayed	 olivines	 with	 diffuse	 rims;	 anhedral	 and	 ragged	 orthopyroxenes	 with	 fine-grained	 reaction	 rims;	 subhedral
clinopyroxenes	with	 variably	 resorbed,	 colorless	 (under	 the	 optical	microscope)	 cores	 (often	with	 spongy	 parts)	 and	 pale	 brown,	 sector	 zoned	 rims;	 anhedral	 and	 rounded	 spinels	with	 spongy	 rims;	 ragged	 and
anhedral	amphiboles	often	with	reaction	rims.	All	these	textural	features	suggest	a	xenocrystic	origin	for	these	minerals	(olivines,	orthopyroxenes,	spinels,	amphiboles	and	rounded	clinopyroxene	cores)	which	are
originated	from	the	subcontinental	lithospheric	mantle	(together	with	the	peridotite	xenoliths).	Very	similar	mineral	assemblages	characterized	by	the	same	disequilibrium	textures	were	reported	from	the	alkaline




Some	differences	can	be	observed	 in	 the	phreatomagmatic	products	between	 the	 three	sample	 locations	 (L1,	L3	and	L5)	 (Fig.	1C).	For	example,	 they	differ	 in	abundance	and	 type	of	 lithic	 fragments,	 the
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